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(57)Abstract: 

PURPOSE: To enable a desired low NoX formation of combustion gas to 
be attained by making a uniform mixing of injection water within 
combustion air under utilization of recirculated gas for recirculating 
discharged gas discharged from a combustion device. 
CONSTITUTION: A method and an apparatus for injection water for 
restricting occurrence of NoX at a combustion device such as a boiler and 
the like are operated and constructed such that a circulating system for 
re-circulating discharged gas to the combustion device is provided with a 
water injecting part 9, water is injected into recirculating discharged gas 
and then a mixing part 10 is formed at a merging part with a combustion 
air supplying system 3 at a downstream side of the water injecting part 9. 
Then, the re-circulating discharged gas containing injection water and 
combustion air are forcedly and uniformly mixed at the mixing part 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the water-injection method which supplies water in order to suppress generating of NOx in 
burners, such as a boiler Prepare the water-injection section in the circulation system which recycles 
exhaust gas to the aforementioned burner, make water inject in recycle exhaust gas, and the mixed 
section is formed in the unification section with the combustion-air supply system by the side of the 
slipstream of this water-injection section. The water-injection method in the low-NOx-combustion 
equipment characterized by mixing compulsorily uniformly the recycle exhaust gas which contains 
water jet in this mixed section, and a combustion air. 

[Claim 2] the water-injection method in the low-NOx-combustion equipment according to claim 1 
characterized by having prepared the detecting element of temperature and humidity in the slipstream 
side of the aforementioned mixed section, and suppressing dew condensation of water 
[Claim 3] the water-injection method in the low-NOx-combustion equipment according to claim 1 
characterized by having prepared the detecting element of temperature and humidity in the slipstream 
side of the aforementioned water-injection section, and suppressing dew condensation of water 
[Claim 4] The water-injection method in the low-NOx-combustion equipment according to claim 1 
characterized by making water inject in the water-injection section after preparing a 
recirculation-of-exhaust-gas fan in the circulation system which recycles the aforementioned exhaust gas 
and adjusting the amount of recycle and pressure of exhaust gas, forming the mixed section in the 
unification section with the combustion-air supply system by the side of an after that style, and mixing 
compulsorily uniformly the recycle exhaust gas which contains water jet in this mixed section, and a 
combustion air. 

[Claim 5] the water-injection method in the low-NOx-combustion equipment according to claim 4 
characterized by having prepared the detecting element of temperature and humidity in the slipstream 
side of the aforementioned mixed section, and suppressing dew condensation of water 
[Claim 6] the water-injection method in the low-NOx-combustion equipment according to claim 4 
characterized by having prepared the detecting element of temperature and humidity in the slipstream 
side of the aforementioned water-injection section, and suppressing dew condensation of water 
[Claim 7] The water injector in the low-NOx-combustion equipment characterized by branching a 
recirculation-of-exhaust-gas duct from the exhaust gas duct of the aforementioned burner in the water 
injector which supplies water in order to suppress generating of NOx in burners, such as a boiler, 
arranging a water-injection machine into this recirculation-of-exhaust-gas duct, and making water inject 
in recycle exhaust gas. 

[Claim 8] the water injector in the low-NOx-combustion equipment according to claim 7 characterized 
by having stationed the recirculation-of-exhaust-gas fan into the aforementioned 
recirculation-of-exhaust-gas duct, and forming the aforementioned water-injection machine in this 
recirculation-of-exhaust-gas fan's slipstream side 

[Claim 9] the water injector in the low-NOx-combustion equipment according to claim 8 characterized 
by having arranged the sensor of temperature and humidity into the recirculation-of-exhaust-gas duct by 
the side of the slipstream of the aforementioned water-injection machine, and suppressing dew 
condensation of water 

[Claim 10] the water injector in the low-NOx-combustion equipment according to claim 7 characterized 
by making a combustion-air supply pipe join the recirculation-of-exhaust-gas duct by the side of the 
slipstream of the aforementioned water-injection machine, arranging a mixer in this unification section, 
and mixing compulsorily uniformly the recycle exhaust gas which contains water jet with this mixer, 
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and a combustion air 

[Claim 1 1] the water injector in the low-NOx-combustion equipment according to claim 10 
characterized by having arranged the sensor of temperature and humidity and suppressing dew 
condensation of water to the slipstream side of the aforementioned mixer 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the water-injection method used in the reduction in NOx 

of burner use devices, such as a boiler, and its equipment. 

[0002] 

[Description of the Prior Art] The former, for example, a boiler, is widely used for the object for air 
conditioning air-conditioning, or business use from the object for power generation even to the 
large-sized shell minor type or the minimum capacity type not to mention industrial use. And those all 
came to receive regulation of pollution especially in the big city section, and especially the problem has 
been extracted to suppression of generating of NOx. Then, if a boiler explains the conventional low 
NOx-ization, it is based on the means as shown in drawing 3 and drawing 4 . 21 [ namely, ] - a boiler - 
it is - this boiler 21 — fuel supply ~ the fuel from a conduit 22, and air supply - the air from a conduit 
23 is supplied to a burner 24, it burns in a combustion chamber 25, and the boiler 21 is generating the 
steam by heating by the combustion in order [ and ] to lessen more NOx generated by the 
aforementioned combustion — supply of water or a steam — water or the steam was directly blown 
towards the flame 28 through the conduit 26 from the fuel injection equipment 27 (refer to drawing 3 ) 
In addition, 29 is a combustion-air forced draft fan. 

[0003] moreover, the aforementioned air supply — a conduit 23 — on the way — alike ~ a fuel injection 
equipment 27 — preparing — supply of water or a steam — the water or the steam from a conduit 26 was 
blown into the combustion air with the fuel injection equipment 27, humidification air was made, and 
this was supplied in the combustion chamber 25 (refer to drawing 4 ) 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the case of drawing 3 , the blown water or the 
steam causes incomplete combustion by flame cooling in a flame. Or if it serves as troubles, such as a 
thermal shock by the side of a boiler proper, in the heating surface of a boiler, and the amount of 
combustion moreover changes by the load effect, it blows in along with it and an amount changes 
Physical relationship of entrainments, such as a flame, and the heating surface, water, cannot be kept 
constant, but the direct entrainment of the water to a flame is lacking in practicality after all. 
[0005] Moreover, since in the case of drawing 4 it is small compared with the amount of combustion and 
the amount of entrainments is difficult for adjustment of the amount It is difficult to carry out all the 
amounts of entrainments like a gas, and to convey it by the combustion air with ordinary temperature 
cold in practice, and the blown water or most steamy amount adheres to an intermediate duct etc., or it 
collects, adjustment of the amount which reaches the combustion flame section after all - it cannot do - 
therefore - immediately - adjustment of NOx - not working ~ further — air supply - a conduit - when 
inside was covered with water, it became the cause of the rust of an inner damper and had become the 
cause of various claims, such as causing a poor operation Moreover, if the source of supply of the steam 
is needed and it asks a boiler etc. for this in the above conventional example in blowing a steam, become 
heat loss and it will become contrary to energy saving. 

[0006] the place which this invention is made in view of such a trouble that a Prior art has, and is made 
into the purpose tends to offer the water-injection method that water jet is uniformly mixed in a 
combustion air, and low NOx-ization which is the request in combustion gas can be attained, and its 
equipment, using the recirculating gas which makes the exhaust gas from a burner recycle 
[0007] 

[Means for Solving the Problem] in order to attain the above-mentioned purpose, the water-injection 
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method in the low-NOx-combustion equipment in this invention is characterized by to prepare the 
water-injection section in the circulation system which recycles exhaust gas to a burner, to make water 
inject in recycle exhaust gas, to form the mixed section in the unification section with the combustion-air 
supply system by the side of the slipstream of this water-injection section, and to mix compulsorily 
uniformly the recycle exhaust gas which contains water jet in this mixed section, and a combustion air 
[0008] Moreover, it is characterized by having prepared the detecting element of temperature and 
humidity in the slipstream side of the aforementioned mixed section, and suppressing dew condensation 
of water in a claim 2, and sets to a claim 3. It is characterized by having prepared the detecting element 
of temperature and humidity in the slipstream side of the aforementioned water-injection section, and 
suppressing dew condensation of water, and sets to a claim 4. After preparing a 

recirculation-of-exhaust-gas fan in the circulation system which recycles the aforementioned exhaust gas 
and adjusting the amount of recycle and pressure of exhaust gas, make water inject in the water-injection 
section, and the mixed section is formed in the unification section with the combustion-air supply 
system by the side of an after that style. It is characterized by mixing compulsorily uniformly the recycle 
exhaust gas which contains water jet in this mixed section, and a combustion air. 
[0009] moreover, in a claim 5, it is characterized by having prepared the detecting element of 
temperature and humidity in the slipstream side of the aforementioned mixed section with the means 
according to claim 4, and suppressing dew condensation of water, and is characterized by having 
prepared the detecting element of temperature and humidity in the slipstream side of the aforementioned 
water-injection section with the means according to claim 4, and suppressing dew condensation of water 
in a claim 6 

[0010] Furthermore, the water injector in the low-NOx-combustion equipment in this invention is 
characterized by branching a recirculation-of-exhaust-gas duct from the exhaust gas duct of a burner, 
arranging a water-injection machine into this recirculation-of-exhaust-gas duct, and making water inject 
in recycle exhaust gas. 

[001 1] Moreover, in a claim 8, a recirculation-of-exhaust-gas fan is stationed into the aforementioned 
recirculation-of-exhaust-gas duct. It is characterized by forming the aforementioned water-injection 
machine in this recirculation-of-exhaust-gas fan's slipstream side, and sets to a claim 10. [0012] 
characterized by making a combustion-air supply pipe join the recirculation-of-exhaust-gas duct by the 
side of the slipstream of the aforementioned water-injection machine, arranging a mixer in this 
unification section, and mixing compulsorily uniformly the recycle exhaust gas which contains water jet 
with this mixer, and a combustion air 
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* NOTICES * 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to the water-injection method used in the reduction in NOx 
of burner use devices, such as a boiler, and its equipment. 
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PRIOR ART 



Pescription of the Prior Art] The former, for example, a boiler, is widely used for the object for air 
conditioning air-conditioning, or business use from the object for power generation even to the 
large-sized shell minor type or the minimum capacity type not to mention industrial use. And those all 
came to receive regulation of pollution especially in the big city section, and especially the problem has 
been extracted to suppression of generating of NOx. Then, if a boiler explains the conventional low 
NOx-ization, it is based on the means as shown in drawing 3 and drawing 4 . 21 [ namely, ] - a boiler - 
it is - this boiler 21 - fuel supply - the fuel from a conduit 22, and air supply - the air from a conduit 
23 is supplied to a burner 24, it burns in a combustion chamber 25, and the boiler 21 is generating the 
steam by heating by the combustion in order [ and ] to lessen more NOx generated by the 
aforementioned combustion — supply of water or a steam ~ water or the steam was directly blown 
towards the flame 28 through the conduit 26 from the fuel injection equipment 27 (refer to drawing 3 ) 
In addition, 29 is a combustion-air forced draft fan. 

[0003] moreover, the aforementioned air supply - a conduit 23 - on the way - alike - a fuel injection 
equipment 27 — preparing ~ supply of water or a steam ~ the water or the steam from a conduit 26 was 
blown into the combustion air with the fuel injection equipment 27, humidification air was made, and 
this was supplied in the combustion chamber 25 (refer to drawing 4 ) 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the water-injection section is prepared in the circulation system which 
recycles exhaust gas to a burner and it was made to make water inject in recycle exhaust gas according 
to this invention Without making the steam for the reduction in NOx into a source of supply, water does 
not have un-arranging, such as an intermediate duct being covered with the blown water, or making the 
damage on incomplete combustion, a heat exchanger, etc. start from it being steam-ized and a 
combustion-air supply system being supplied uniformly compulsorily in a furnace, and, moreover, can 
suppress generating of NOx on real time. Moreover, if the injection quantity of the aforementioned water 
is adjusted corresponding to change of the load of a burner, since all this water will be used for 
suppression of generating of NOx, the adjustment will be exact and can be done easily. 
[0023] moreover — the case where the sensor which detects the temperature and humidity of gas to the 
slipstream [ of the water-injection section ] and slipstream side of the mixed section has been arranged 
From the moisture in the water by which the temperature and humidity of gas were continuously 
monitored by this sensor, the injection quantity and/or the recycle amount of exhaust gas of water were 
controlled corresponding to the amount of combustion airs, and injection was carried out [ 
aforementioned ] into the recirculation-of-exhaust-gas duct, or exhaust gas not dewing within a duct, 
especially When the temperature of combustion airs, such as a case where the temperature of the exhaust 
gas at the time of a low load is low in comparison, and winter, is low in comparison, while effective use 
of water is attained, damage on a device can also be prevented and suppression of easy, still more exact 
generating of NOx can be performed. 

[0024] Moreover, exhaust gas. In making water inject in the water-injection section and mixing to a 
combustion air after that after preparing a recirculation-of-exhaust-gas fan in the circulation system to 
recycle and adjusting the amount of recycle and pressure of exhaust gas, even when this amount of 
exhaust gas is large, it also loses the problem that this fan's capacity must be enlarged beforehand, low [ 
the temperature of exhaust gas ] in the time of **** of during starting etc. so that the capacity of a forced 
draft fan may not become insufficient or a trip may not be carried out by the overcurrent. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, in the case of drawing 3 , the blown water or the 
steam causes incomplete combustion by flame cooling in a flame. Or if it serves as troubles, such as a 
thermal shock by the side of a boiler proper, in the heating surface of a boiler, and the amount of 
combustion moreover changes by the load effect, it blows in along with it and an amount changes 
Physical relationship of entrainments, such as a flame, and the heating surface, water, cannot be kept 
constant, but the direct entrainment of the water to a flame is lacking in practicality after all. 
[0005] Moreover, since in the case of drawing 4 it is small compared with the amount of combustion and 
the amount of entrainments is difficult for adjustment of the amount It is difficult to carry out all the 
amounts of entrainments like a gas, and to convey it by the combustion air with ordinary temperature 
cold in practice, and the blown water or most steamy amount adheres to an intermediate duct etc., or it 
collects, adjustment of the amount which reaches the combustion flame section after all — it cannot do — 
therefore ~ immediately — adjustment of NOx — not working — further — air supply — a conduit ~ when 
inside was covered with water, it became the cause of the rust of an inner damper and had become the 
cause of various claims, such as causing a poor operation Moreover, if the source of supply of the steam 
is needed and it asks a boiler etc. for this in the above conventional example in blowing a steam, become 
heat loss and it will become contrary to energy saving. 

[0006] the place which this invention is made in view of such a trouble that a Prior art has, and is made 
into the purpose tends to offer the water-injection method that water jet is uniformly mixed in a 
combustion air, and low NOx-ization which is the request in combustion gas can be attained, and its 
equipment, using the recirculating gas which makes the exhaust gas from a burner recycle 
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MEANS 



[Means for Solving the Problem] in order to attain the above-mentioned purpose, the water-injection 
method in the low-NOx-combustion equipment in this invention is characterized by to prepare the 
water-injection section in the circulation system which recycles exhaust gas to a burner, to make water 
inject in recycle exhaust gas, to form the mixed section in the unification section with the combustion-air 
supply system by the side of the slipstream of this water-injection section, and to mix compulsorily 
uniformly the recycle exhaust gas which contains water jet in this mixed section, and a combustion air 
[0008] Moreover, it is characterized by having prepared the detecting element of temperature and 
humidity in the slipstream side of the aforementioned mixed section, and suppressing dew condensation 
of water in a claim 2, and sets to a claim 3. It is characterized by having prepared the detecting element 
of temperature and humidity in the slipstream side of the aforementioned water-injection section, and 
suppressing dew condensation of water, and sets to a claim 4. After preparing a 

recirculation-of-exhaust-gas fan in the circulation system which recycles the aforementioned exhaust gas 
and adjusting the amount of recycle and pressure of exhaust gas, make water inject in the water-injection 
section, and the mixed section is formed in the unification section with the combustion-air supply 
system by the side of an after that style. It is characterized by mixing compulsorily uniformly the recycle 
exhaust gas which contains water jet in this mixed section, and a combustion air. 
[0009] moreover, in a claim 5, it is characterized by having prepared the detecting element of 
temperature and humidity in the slipstream side of the aforementioned mixed section with the means 
according to claim 4, and suppressing dew condensation of water, and is characterized by having 
prepared the detecting element of temperature and humidity in the slipstream side of the aforementioned 
water-injection section with the means according to claim 4, and suppressing dew condensation of water 
in a claim 6 

[0010] Furthermore, the water injector in the low-NOx-combustion equipment in this invention is 
characterized by branching a recirculation-of-exhaust-gas duct from the exhaust gas duct of a burner, 
arranging a water-injection machine into this recirculation-of-exhaust-gas duct, and making water inject 
in recycle exhaust gas. 
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OPERATION 



[Function] With the water-injection method in the low-NOx-combustion equipment in this invention 
constituted as mentioned above, and its equipment Since the temperature of the recirculating gas of the 
circulation system which recycles exhaust gas to a burner is usually the elevated temperature of 150 
degrees C or more, when water is injected in this gas, it is necessary not to dare blow a steam from all 
this water serving as a steam, a combustion air and homogeneity being mixed, and combustion being 
presented, and suppressing generating of NOx. And when the sensor has been arranged in the 
aforementioned circulation system, the temperature and humidity of gas are controlled by this sensor, 
and when the temperature of a recirculating gas or the temperature of a combustion air is low, it is made 
to correspond, and dew condensation of the water within a circulation system is suppressed. Moreover, it 
is made to correspond by the load for which the amount of recycle and pressure of exhaust gas are 
adjusted by this recirculation-of-exhaust-gas fan, and a burner is changed when the 
recirculation-of-exhaust-gas fan has been stationed. 
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EXAMPLE 



[Example] The example of this invention is explained with reference to drawing 1 and drawing 2 . 
Drawing 1 shows an example which applied the water-injection method in the low-NOx-combustion 
equipment concerning this invention, and its equipment to the boiler, and drawing 2 shows other 
examples, and — any case — 1 — a boiler — it is — this boiler 1 fuel supply — the fuel from a conduit 2, 
and air supply — the air from a conduit 3 is supplied to a burner 4, it burns in a combustion chamber 5, 
and the boiler 1 is generating the steam by heating by the combustion And the combustion gas which 
burned in the aforementioned combustion chamber 5 is emitted to the atmosphere through a chimney 7 
from the exhaust gas duct 6. 

[0015] In order not to include NOx if possible in the exhaust gas emitted from the aforementioned 
chimney 7, into the aforementioned exhaust gas duct 6, the recirculation-of-exhaust-gas duct 8 branches, 
and the other end of this recirculation-of-exhaust-gas duct 8 is connected to the burner 4. and the 
water-injection machine 9 arranges into this recirculation-of-exhaust-gas duct 8 - having --****-- the 
slipstream side of this water-injection machine 9 - the aforementioned combustion-air supply - the 
mixer 10 is arranged at the unification section with a conduit 3 

[0016] If the water of the specified quantity is injected from the water-injection machine 9 by the above 
composition in the recycle exhaust gas of the elevated temperature in the recirculation-of-exhaust-gas 
duct 8 The gaseous mixture of a combustion air is uniformly mixed with exhaust gas by the mixer 10 in 
the unification section with a conduit 3, and it is sent to a burner 4. the exhaust gas of an elevated 
temperature [ water / this ] — all — a steam — becoming - this steam — the slipstream side of the 
water-injection machine 9 — combustion-air supply - this burner 4 — setting — fuel supply — it is united 
with the fuel from a conduit 2, and burns in a combustion chamber 5 Since the steam of the specified 
quantity for suppressing generating of NOx is uniformly mixed into the combustion air in the case of 
this combustion, a combustion flame temperature is suitably lowered by this steam and the concentration 
of nitrogen or oxygen is also lowered relatively, generating of NOx can fully be suppressed. In addition, 
if the injection quantity of the aforementioned water is adjusted corresponding to change of the load of a 
burner, since all this water will be used for suppression of generating of NOx, the adjustment will be 
exact and can be done easily. 

[0017] and when the sensor 1 1 and 12 grades which detect the temperature and humidity of gas to the 
slipstream [ of the aforementioned water-injection machine 9 ] and slipstream side of a mixer 10 have 
been arranged, the moisture in the water by which the temperature and humidity of gas were 
continuously monitored by this sensor, the injection quantity and/or the recycle amount of exhaust gas of 
water were controlled corresponding to the amount of combustion airs, and injection was carried out [ 
aforementioned ] into the recirculation-of-exhaust-gas duct 8, or exhaust gas does not dew therefore, the 
temperature of the exhaust gas at the time of a low load — comparatively — alike — a low case — the 
sensor 1 1 by the side of the slipstream of the water-injection machine 9 moreover, the temperature of 
combustion airs, such as winter, is comparatively alike, and aforementioned dew condensation is 
suppressed by the sensor 12 by the side of the slipstream of a mixer 10 at a low case 
[0018] In addition, although the amount of water which should be injected according to the grade which 
suppresses low NOx made into the purpose of this invention, i.e., NOx generated by combustion, and the 
amount of exhaust gas which should be recycled are decided, it is necessary to mix those amounts to a 
combustion air and to carry to a combustion chamber. If the amount and pressure of the recirculation of 
exhaust gas are insufficient, it will become impossible in this case, to inject and put in target water. 
Therefore, a recirculation-of-exhaust-gas fan may be needed. 

[0019] And although it attaches in the recirculation-of-exhaust-gas duct 8 of drawing 1 when the 
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attaching position has neither the amount of this recirculation of exhaust gas, nor so large a pressure 
(illustration ****), and ** is also good, if those amounts and a pressure become large then and the air 
capacity etc. will not be specially controlled in the combustion-air forced draft fan 14 when the gas 
temperature of the recirculation of exhaust gas at the time of **** of during starting is especially low, 
required power may be improved and it may be unable to operate. 

[0020] Then, as shown in drawing 2 , the recirculation-of-exhaust-gas fan 13 is formed in the 
recirculation-of-exhaust-gas duct 8 which recycles exhaust gas, and if it is made to make water inject 
with the aforementioned water-injection vessel 9 after adjusting the amount of recycle and pressure of 
exhaust, gas, above un-arranging will be lost. 

[0021] And arrangement of the aforementioned sensor 1 1 and 12 grades and the 

recirculation-of-exhaust-gas fan's 13 arrangement are selected if needed, and can do various combination 
****** 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is the flow chart of one example suitable for carrying out the water-injection 
method in the low-NOx-combustion equipment concerning this invention, and its equipment. 

Drawing 2] Drawing 2 is the flow chart of other examples. 

Drawing 3 Drawing 3 is the flow chart of the conventional example. 

Drawing 4] Drawing 4" is the flow chart of other conventional examples. 
Inscription of Notations] 

Boiler 
3 Air Supply — Conduit 

5 Combustion Chamber 

6 Exhaust Gas Duct 

8 Recirculation-of-Exhaust-Gas Duct 

9 Water-Injection Machine 

10 Mixer 

11 12 Sensor 

13 Recirculation-of-Exhaust-Gas Fan 
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